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amount of acid is capable of taking up twice the amount of copper from which it was precipitated. The regenerated acid solution is again applied to the ore, where some of the acid again combines with copper and some with the base elements, principally lime, forming the insoluble calcium sulphate, which remains in the ore. The sulphuric acid is the one which is eliminated by combining with the base elements, while the hydrochloric acid combines with the copper, again resulting in the formation of the original cupric chloride This cycle of solution, precipitation, and regeneration, is repeated indefinitely. When one vat of ore is sufficiently treated, the solution is turned into the next.
All of the metal chlorides have the faculty of displacing copper from its sulphate combinations. For example, if there is lime in the ore, as there usually is, both the sulphuric and hydrochloric acids may combine with it. If the hydrochloric acid combines with the lime, the result will be the formation of calcium chloride, but the calcium chloride will at once react with the copper sulphate in the solution and convert it into the cupric chloride, thus:
(10) 2
(1 1) CuS04 + CaCl3 = CuCl, + CaSO4.
It is evident, therefore, that the sulphuric add IB the one which is eliminated by reacting with the bane elements; and the sulphuric acid resolves itself back to the sulphur dioxide from the roasting furnace.
If there is gold in the ore, the acid chloride solution is charged with chlorine, generated either from the copper chloride or from common salt, by electrolysis. It takes 1.7 Ib. of salt to produce 1 Ib, of chlorine, and 5 Ib. of chlorine will, ordinarily, extract the gold from a ton of the average copper ore. This chlorine is not lout, but is ultimately converted into base or alkali metal chloride, in which form it is again used to extract the copper and silver from now charges of ore. Theoretically, none of the chlorine used in the process, whether free or combined, is lost. It simply changes its condition from acid to chloride in the leaching vats, and is again regenerated to acid by the electrolysis. In practice there is, of course, a small unavoidable Ions of chlorine, but this should not exceed that contained in 1/8 Ib. of salt per pound of copper produced.
It takes from 1/4 to 1/2 Ib. of sulphur, usually in the form of sulphide ore, or concentrates, to produce 1 Ib. of copper. This sulphur is used in the form of sulphur dioxide, produced from roasting the ore. After the ore is roasted, it is treated in leaching vats or agitators for the extraction of the copper. The sodium sulphate produced in the process is inert; its presence in the solution does not appear in any way to be advantageous, neither does it appear to be deleterious. It is evident that as the chlorine is not permanently taken from the cycle of operation, 30, 1896, and No. 664,537, Dec. 25, 1900.pper from chloride solutions. Such anodes are strong and durable. Diaphragms could very likely be made of Refining) p. 255. as to the probable cost of handling Ray ore by wet concentration in the mill at present tinder construction led to the following figures:ea exposed to condensation in such a small plant, as compared with one which might be designed for commercial purposes.
